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1
$0$ ( [12] ) a
posteriori -
2
$\Omega$ $R^{n}(1\leq n\leq 3)$ $f$ $H^{1}(\Omega)$ $L^{2}(\Omega)$
Dirichlet
$\{\begin{array}{l}\triangle u=-f(u)in\Omega u=0on\partial\Omega\end{array}$ (2-1)
$\Omega$
$g$ $L^{2}(\Omega)$
$\{\begin{array}{l}\triangle v=-gin\Omega v=0on\partial\Omega\end{array}$ (2-2)
$v$ $H^{2}(\Omega)$ $S_{h}\subset H_{0}^{1}(\Omega)$
$n$ $v_{h}$





$\Vert v-v_{h}\Vert_{H_{0}^{1}}$ $\leq$ $C_{0}h\Vert g\Vert_{L^{2}}$ . (2-3)
$C_{0}$ $S_{h}$ $h$ $S_{h}$
(2-1)
$K$ $H_{0}^{1}(\Omega)$ $U$ $V=\{v\in H_{0}^{1}(\Omega);v=$
$-Kf(u),$ $\forall u\in U$ } $V\subset U$ $-Kf$ $H_{0}^{1}(\Omega)$ $H_{0}^{1}(\Omega)$
Schauder $U$
$U,$ $V$ $V\subset U$
$V$ $S_{h}$ $H_{0^{1}}$ -projection $R(V)$ $V$ $S_{h}$
rounding $sp$ ecify
$S_{h}$ $RE(V)$
$V$ $\subset$ $R(V)\oplus RE(V)$ (2-4)
$RE(V)$ rounding error
rounding, rounding error




$u^{(0)}=u_{h}\wedge$ $U^{(0)}=\{u^{(0)}\}$ $U$ $S_{h}$
, $\alpha$ $\alpha^{(0)}=0$
$i\geq 0$ $U^{(i)}$ $V^{(i)}$
$V^{(i)}=\{v^{(i)}\in H_{0}^{1}(\Omega)|v^{(i)}=-Kf(u^{(i)}) \forall u^{(i)}\in U^{(i)}\}$
$V^{(i)}$
$R(V^{(i)})$ $u^{(i)}\in U^{(i)}$ $v_{h}^{(i)}\in S_{h}$
$(\nabla v_{h}^{(i)}, \nabla\psi)$ $=$ $(f(u^{(i)}), \psi)$ $\forall\psi\in S_{h}$
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$\{v\in S_{h}^{\perp}|\Vert\nabla v||\leq C_{0}\sup_{u^{(i)}\in U(i)}||f(u^{(i)})\Vert\}$
(2-3) (2-4)






$[\alpha^{(i+1)}]$ $=$ $\{v\in S_{h}^{\perp}|\Vert\nabla v||\leq\alpha^{(i+1)}\}$
$U^{(i+1)}$











$\Vert\lambda\wedge u_{h}^{2}\Vert$ $\simeq$ 277,
$\alpha$ $h=1/40$ 2.21
$\in S_{h}$
$(v_{u_{h},\nabla\psi)}^{\wedge} = (f(\hat{u}_{h}), \psi)$ , $\forall_{\psi\in S_{h}}$ .
(2-1)
$(\nabla u, \nabla\phi)$ $=$ $(f(u), \phi)$ , $\forall_{\phi\in H_{0}^{1}(\Omega)}$ .
h
$(\nabla(u-\wedge u_{h}), \nabla\phi)$ $=$ $(f(u)-f(\wedge u_{h}), \phi)+(f(\hat{u}_{h}), \phi)-(\nabla\hat{u}_{h}, \nabla\phi)$ , $\forall_{\phi\in H_{0}^{1}(\Omega)}$ .
$u=u_{h}+v_{0}+w\wedge$ $v_{0},$ $w$ $H_{0}^{1}(\Omega)$
$(\nabla v_{0}, \nabla\phi)$ $=$ $(f(\wedge u_{h}), \phi)-(\nabla u_{h}\wedge, \nabla\phi)$ , $\forall_{\phi}\in H_{0}^{1}(\Omega)$ , (3-1)








$(v_{0}, v_{0})$ $=$ $(v_{0}, -\triangle\xi)$
$=$ $(\nabla v_{0}, \nabla\xi)$ .
(3-1) $\xi$ $S_{h}$ $H_{0}^{1}$ -projection
$S_{h}$
$||\nabla\xi||_{L^{2}}$ $\leq$ $C_{0}h||v_{0}||_{L^{2}}$ ,
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$||v_{0}’||_{L^{2}}$ $\leq$ $C_{0}h||v_{0}||_{H_{0^{1}}}$ ,
$\Vert v_{0}||_{H_{0}^{1}}$




$(\nabla v_{0}, \nabla\phi)$ $=$ $(\nabla\eta,\nabla\phi)-(v_{u_{h}}^{\wedge}, \nabla\phi)$ .
$(\nabla\eta-\nabla^{\wedge}u_{h}, \nabla\psi)$ $=$ $0$ , $\forall_{\psi\in S_{h}}$
$\eta$
$S_{h}$ $H_{0}^{1}$ -projection $S_{h}$
$\Vert\eta-\wedge u_{h}\Vert_{H_{0}^{1}}$
$\leq$ $C_{0}h||f(\wedge u_{h})||_{L^{2}}$ .
$||v_{0}\Vert_{H_{0^{1}}}$
$\leq$ $C_{0}h\Vert f(\wedge u_{h})||_{L^{2}}$ . (3-3)
a posteriori $S_{h}$
(ii) a posteriori
Hermite (3-1) ([9] )
$\nabla\wedge u_{h}$ regularity
$S_{h}^{*}$ $S_{h}$
( ) $\overline{\nabla}u_{h}\wedge$ $\in L^{2}(\Omega)\cross L^{2}(\Omega)$
$S_{h}^{*}\cross S_{h}^{*}$
$L^{2}$-projection \triangle $\overline{\triangle}\wedge u_{h}=\nabla\cdot\overline{\nabla}\wedge u_{h}$
$\overline{\triangle}$ Green
$(\overline{\nabla}\wedge u_{h}, \nabla\phi)+(\overline{\triangle}\wedge u_{h}, \phi)$ $=$ $0$ $\forall_{\phi\in}H_{0}^{1}(\Omega)$ ,
$(\nabla v_{0}, \nabla\phi)$ $=$ $(\overline{\nabla}\hat{u}_{h}-\nabla\hat{u}_{h}, \nabla\phi)+(\overline{\triangle}\hat{u}_{h}+f(\wedge u_{h}), \phi)$ $\forall_{\phi\in H_{0}^{1}(\Omega)}$
154
$\phi=v_{0}$ $||v_{0}||_{L^{2}}\leq C_{0}h||v_{0}||_{H_{0^{1}}}$
$||v_{0}||_{H_{0}^{1}}$ $=$ $||f(\hat{u}_{h})+\triangle\wedge u_{h}||_{H}-1$ $\leq$ $||\overline{\nabla}\wedge u_{h}-\nabla\wedge u_{h}||_{L^{2}}+C_{0}h||\overline{\triangle}\wedge u_{h}+f(\wedge u_{h})||_{L2}$ . (3-4)
$u$ $\overline{\triangle}\hat{u}_{h}$ $\triangle u$











$C_{0}$ $=$ $\frac{1}{\pi}$ ( ) , $C_{0}$ $=$ $\frac{1}{2_{71}}$ ( ) ,
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$a$ priori ( (3-3)) (3-4)







(3-4) ( $C_{0}$ ) $h$ 4 5
4 $\Vert\overline{\nabla}\wedge u_{h}-\nabla\hat{u}_{h}||_{L^{2}}$ , 5 $\Vert\overline{\triangle}u_{h}\wedge+f(\wedge u_{h})||_{L2}$





$w$ $W,$ $H_{0}^{1}(\Omega)$ $S_{h}$ $H_{0}^{1}$ -projection $P_{h}$ . $W_{h}=\{w_{h}\in$
$S_{h}|w_{h}=P_{h}w,$ $w\in W$} $+v_{0}+W$
$h$ $W$
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